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ACUTE POLIOMYELOENCEPHALITIS (INFAN-

TILE PARALYSIS).*
BY JOHN LOVETT MORSE, A.M., M.D.,

Assistant Professor of Pediatrics, Harvard Medical School; Associate
Physician at the Children's Hospital and at the Infants' Hospital,

Boston.

My apology for presenting this subject to-night
is that Dr. Flexner was unable to accept the invi-
tation of your committee to read a paper on the
same subject. I am unable to give you the results
of any original investigations of my own, but can

only present a summary of our present knowledge
of this subject, give a brief survey of the different
manifestations of the disease and detail my own

opimons as to the proper methods of treatment.
Much of what I say will be in quotation marks,
and more of it ought to be.

We are justified in stating, on the basis of the
work of Flexner and Lewis and others, that acute
poliomyeloencephalitis is due to an ultramicro-
scopio organism. This organism belongs in the
class of the filterable viruses in which belong the
organism of foot and mouth disease and those of
a number of other diseases of animals.

the virus.

Filtrates of aqueous emulsions of the spinal
cord of human beings or animals dead of this
disease are highly potent, 1-1000 ccm. of such a
filtrate being sufficient to cause paralysis in mon-

keys after the usual period of incubation. The
virus is very resistant to external agencies and
conditions. It withstands glycerinization for
weeks or months and drying over caustic potash
for weeks. Its virulence is not impaired by freez-
ing for weeks at temperatures from

—

2° C. to
—

4° C. It is, however, readily injured by heating,
temperatures of from 45° C. to 50° C. for one-half
hour rendering it inert. It-is readily destroyed by
a 1% solution of peroxide of hydrogen and by
simple disinfectants such as menthol. It is very
questionable whether it has ever been cultivated
outside the body, although bouillon inoculated
with the virus has become turbid after inoculation.
However this may be, paralysis has never been
produced by inoculations with any of these
possible cultures.

animal susceptibility.

Inoculation experiments have been unsuccessful
in all the warm-blooded domestic animals, in-
cluding chickens and pigeons. This, of course,
shows that the epidemic paralytic affections of
animals are due to other organisms, and that the
disease cannot be contracted from them. Various
species of monkeys are, however, very susceptible
to infection.

MODES OF INFECTION.

Infection has been produced experimentally in
monkeys by the introduction of the virus intra-
cerebrally, into the peritoneal cavity, into the

*Read at the joint meeting of the Suffolk District Medical Societyand the Boston Medical Library, Nov. 16, 1910.

circulation, subcutaneously, into the spinal canal,into large nerves and through certain mucous
surfaces. The introduction of large quantities of
the virus into the stomach or duodenum does not
lead to paralysis unless the peristalsis is arrested
by opium. It must be very seldom that the peri-
stalsis is arrested to the same extent in human
beings that it is by opium in monkeys. Infection
through the gastro-enteric tract seems, therefore,
very improbable. The mucosa of the naso-
pharynx is more easily traversed by the virus
than any other avenue except the brain. If this
mucous membrane is lightly scarified and the
virus rubbed in, infection occurs promptly.
The trachéal mucosa and the lungs do not allow
the entrance of the virus unless there are gross
lesions, such as would seldom if ever be presentin human beings.

MODES OF ESCAPE.

The virus certainly escapes from the body
through the nasopharyngeal mucous membrane.
This is proved by the fact that emulsions of the
nasopharyngeal mucous membrane of monkeysinoculated intracerebrally with the virus produce
the disease in other monkeys. It is not present
in the feces, urine, intestinal mucosa or bile.

CONTAGIOUSNESS.

Acute poliomyeloencephalitis is undoubtedly
contagious. It is only necessary to study the
history of recent epidemics to be certain of this
fact. Further evidence in this connection is the
effect of quarantine in limiting the spread of the
disease in certain of the recent western epidemics.
A study of these same epidemics shows, however,
that it is certainly not very contagious. Emerson's
figures in his study of the Colrain epidemic of 69
cases show this very plainly. Only two of the
patients in this epidemic were isolated during
their illness. There were 166 children in the
families in which the other 67 cases occurred,
only 4 of which developed the disease. There were
4 instances in which the sick child slept with a
brother or sister up to the time of the illness, 7
during the first few days of the illness and 5
throughout the entire illness. There were 9
instances in which the other children of the family
drank from the same cup, and 12 in which the
children in the family and the neighbor's children
kissed the sick child during the acute stage.
Out of the entire number involved in the intimate
contact just described, but 2 developed the dis-
ease. Eighty-six other children among neighbors
and friends were also in intimate contact with
the 67 patients. By intimate contact is meant as
free intercourse between the well and sick as the
patient's condition would permit. Further evi-
dence that the disease is not very contagious is
the fact that it seldom if ever develops in hospitals
in which the disease is being treated. No case
has ever developed in the wards of the Children's
Hospital, although patients with the disease have
been treated there for many years. There was a
single case in the St. Mary's Infant Asylum in the
summer of 1909 In spite of the fact that the
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contact with the other babies and children was

very close, no other cases developed.
METHODS OF CONTAGION.

There are no definite data as to how contagion
takes place. The fact that it has been proved
experimentally that the virus may enter and
escape through the nasopharyngeal mucous mem-
brane suggests that this is the usual portal of
entry and that the virus is contained in the secre-
tions of the nasopharynx. Further evidence in this
direction is the analogy with cerebrospinal
meningitis in which the organism is found in the
nasopharynx of patients ill with the disease, of
convalescents and of persons who have been associ-
ated with them. This analogy with cerebrospinal
meningitis leads us to believe that acute polio-
myeloencephalitis may be transmitted by conval-
escents, by those who have had the disease in an
abortive form and by " carriers."

The facts that epidemics cease with the onset
of cold weather and that the virus is resistant to
cold suggest an intermediate host which is de-
stroyed by cold, that is, some insect. There is,
however, no proof whatever of this supposition.
There is no data whatever as to whether the virus
may be carried by clothing, fruit or other articles
of food. In all probability, however, it cannot be
carried in this way.

PERIOD OF INCUBATION.

Experimentally, the period of incubation varies
between three and thirty-three days, the average
being eight or nine days. Clinically, the period
of incubation may be as short as twenty-four
hours. It is impossible to state how long it may
be, because it is probable that if the organism
enters through the nasopharynx it may remain
latent in the nasopharynx for days or weeks, as is
the case in diphtheria and probably in cerebro-
spinal meningitis. Since the period of incubation
is unknown, it is impossible to state how long the
period of observation should be. Roughly, it
may, perhaps, be placed at three weeks.

PROTECTION AGAINST CONTAGION.

There is no question but that patients with
acute poliomyeloencephalitis should be quaran-
tined in much the same way as those with scarlet
fever and diphtheria. The only question is how
long this quarantine should be. At the present
time we have no data on this point. I have person-
ally adopted three weeks as the period of quaran-
tine. It may be, however, that three days is
long enough, or it may be that three months is
necessary. It would be of great advantage if
the State Board of Health would set some definite
time, even if this time is wrong and has to be
changed later. Other questions which immedi-
ately arise are whether the other children in the
family shall be allowed to mix with their playmatesand attend school, and whether the attendants
and other members of the family shall be quaran-
tined. At present it seems wise to keep the other
children of the family out of school for a number
of weeks. It is hardly possible, however, to compel

the adult members of the family to give up their
work and pleasure.

It is possible that hexamethylenamin may
prevent the escape of the organism from the body.
It seems wise, therefore, to give it to patients
during the acute stage. It is also possible that it
may hinder or prevent the development of the
organisms in persons exposed to the disease. It
seems reasonable, therefore, to give this drug to
those who are exposed.

Since peroxide of hydrogen destroys the organ-
ism, and since the organism is undoubtedly pres-
ent in the nasopharynx in some if not in all cases,it seems rational to spray the nasopharynx of
patients with weak solutions of peroxide of hydro-
gen in order to diminish the chances of the infec-
tion of others. Since the virus may enter throughthe nasopharyngeal mucous membrane, it seems
reasonable to attempt to prevent such entrance
by using peroxide of hydrogen in the nose and
throat of those who have been exposed to the
disease. It must be remembered in this connec-
tion, however, that peroxide of hydrogen is an
irritant to the nasopharyngeal mucous membrane
of many people, and in such people it might further
increase the danger of infection.

A second attack of the disease is extremely
rare in the same individual. Reinfection is impos-sible experimentally. Active immunity has been
produced in animals. " At present, however, the
experimental basis is entirely inadequate to justifythe attempt to induce active immunity as a
protective measure in human beings."

The only general advice which it is safe to giveat present to those who ask what they shall do
to prevent their children from contracting the
disease is that they should not deliberately go to a
place where there is infantile paralysis and that,
if they are in such a place, they should, as far as
possible, keep their children away from other
people. In individual instances it may be wiser
to take children away from localities in which the
disease is prevalent. The danger of infection is,
however, hardly great enough to warrant such
advice to a community as a whole. There is no
question but that acute poliomyeloencephalitis
is one of the most terrible of diseases, in that it is
not only frequently fatal but especially in that a
large proportion of those who do not die are left
more or less paralyzed for life. The importanceof the disease has, nevertheless, been greatlyexaggerated within the last few years, probablypartly because of the increased prevalence of the
disease, but largely because of the newspapernotoriety which it has received. The largestepidemic which has ever occurred in Boston was
in 1909. There were 299 cases in Boston in that
year, 20 of which died, giving a mortality of 7%.There were 107 cases of tubercular meningitis
reported during the same year, all of which died.
Tubercular meningitis, like other forms of tuber-
culosis, is preventable! During this period there
were 2,095 cases of scarlet fever, 82, or 3.9% of
which died, 2,720 cases of diphtheria, 193, or 7.1%which died, and 666 cases of typhoid fever, of
which 91, or 13.6%, died. No one seems to be
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especially worried about these diseases, however,
and the newspapers are not filled with accounts
of them !

PATHOLOGY.
" Wherever the virus enters it has a predilection

for the nervous system. The first lesion is a lepto-
meningitis. Cellular infiltrative changes are set
up which are most marked in the perivascular
lymph spaces of the arteries entering the nervous
tissues. The vascular lesions constitute the pri-
mary causes of the lesions of the nervous tissue,
the severity of which is determined by the particu-
lar vessels affected and the intensity of the involve-
ment." Secondary lesions occur in the intima
which result in edema and hemorrhage. The
anterior horns are most affected because the
arteries are larger; the lumbar and cervical en-

largements, because the blood supply is more
abundant. All parts of the central nervous system
may be involved, both the gray and the white
matter. The peripheral nerves show parenchy-
matous degeneration. " In the severe or fatal
cases the entire cord with its pia mater, the entire
medulla oblongata and pons, the basal ganglia
and often the cortex of the brain are involved, the
degree of the involvement varying in different
instances. In the mild cases the process is much
more extensive than was formerly supposed. All
gradations between the mild, serious and fatal
cases are found pathologically." It is evident,
therefore, that our conception of the disease must
be enlarged to include the acute polioencephali-
tides, both cortical and basal, and the poliomyeli-
tides as well as many transitional forms. A better
term for the disease than infantile paralysis or
acute poliomyelitis is, therefore, acute poliomyelo-
encephalitis.

SYMPTOMATOLOGY.

If we think of the disease as a poliomyelo-
encephalitis with meningeal complications and
appreciate the fact that the disease may affect any
or all parts of the gray matter of the central nerv-
ous system, and in all possible combinations, we
shall understand better the innumerable manifesta-
tions of the disease and be less likely to overlook
it or mistake it for some other condition. We
must never forget how variable the symptoms may
be. If we are awake to all the possibilities, we
are not likely to overlook it. The best classifica-
tion of the various manifestations of the disease
is that of Wickman.

Wickman's Classification.
1. Ordinary spinal paralysis; anterior polio-

myelitis.
2. Progressive paralysis, usually ascending,

less often descending; Landry's paralysis.
3. Bulbar paralysis; polioencephalitis of pons.
4. Acute encephalitis, giving spastic mono- or

hemiplegia.
5. Ataxic form.
6. Polyneuritic ; multiple neuritic type.
7. Meningitic form.
8. Abortive form,

Ordinary form. — It is hardly necessary to take
up the ordinary spinal form of paralysis, with
which you are all familiar. It must be remembered
in this connection, however, that the paralysis
may involve only single muscles, such as those of
the neck, abdomen or back. Incidentally, when
the abdominal and back muscles are involved, the
prognosis is very good.

Progressive type.
—

The following history is a

good example of the progressive type.
A boy, ten years old, began to complain of

pain in the legs Aug. 18 and by night was unable
to walk without help. Pain "and loss of power were
rather more marked on the 19th. A physician
who was called found a temperature of 102° F.
and made a diagnosis of rheumatism. The pain
and fever continued. Pain and loss of power ap-
peared in the arms Aug. 21. The morning of the
22d he began to have difficulty in breathing and
to have what were supposed to be convulsions.
He rapidly became unconscious. Micturition and
defecation were both involuntary.

He was moderately cyanotic. Respiration was
short and gasping, but not very rapid. Frothy
mucus ran from the mouth occasionally or was

spit up with considerable difficulty. He was

entirely unconscious. There was occasional twitch-
ing of the face. There was no rigidity of the neck.
The pupils were equal and reacted to light. The
chest was fully expanded and immobile; it was

tympanitic on percussion. The abdomen was

moderately distended and tympanitic. The
diaphragm moved, but the excursion was very
slight. There was a complete flaccid paralysis of
all the extremities. The knee-jerks were absent.
Kernig's and Babinski's signs were also absent.
He died a few hours later.

Bulhar type. — The following cases are good
examples of this type. The first belongs in the
class which has in the past been called polio-
encephalitis superior, and the second in the class
which has been called polioencephalitis inferior.

A boy, five years old, seemed a little out of
sorts Aug. 16. The next day, while walking along
the street, he felt weak, leaned against a fence and
vomited. He then walked a short distance, sat
down in a chair on the piazza and slept for half an
hour. On waking he was unable to walk because
of staggering. The eyes were turned upward and
remained in this position until the next day. He

.talked and seemed rational. He had no paralysis
of the face or extremities. He twitched a good
deal for several days and had cold sweats. The
staggering gait lasted about a week. He com-

plained at times of double vision. Strabismus
was noticed about Sept. 1. He was seen Sept. 19.

Physical examination was entirely negative
except for complete paralysis of the left external
rectus and partial paralysis of the right. The
pupils were equal and reacted to light. The
optic disks were normal.

A boy of five was taken suddenly sick with
fever and vomiting July 26. The vomiting and
fever continued. He began to have difficulty

_

in
swallowing the morning of the 28th and his voice
became^ajittle hoarse. When seen at 4 p.m. he
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talked in a whisper and apparently had some
trouble in swallowing. Examination of the mouth
and throat, however, showed nothing abnormal.
The neck was held rather stiffly. Nothing else
was detected by a very careful general examina-
tion. The next day he was unable to swallow
anything, even his saliva. When seen at 9 p.m.
the whole of the right side of the face, including
the forehead, was paralyzed. The tongue was

protruded in the median line. The uvula could
not be elevated. The pupils were equal and re-
acted to light. There was no strabismus and no
stiffness of the neck. There was a complete
paralysis of the extensor muscles of the right arm.
The left arm and the legs were normal. The
knee-jerks were present.

Acute encephalitic type.
—

The following case is
a good example of this type and shows how
difficult the diagnosis is in this class of cases,
which is more often than the others confused with
tubercular meningitis.

A boy, three years old, fell down stairs, striking
his head, early in the morning of Aug. 3. He was

apparently not hurt and appeared well all day.
He began to vomit during the morning of Aug.
4 and continued to vomit at intervals of about an
hour until 3 a.m., Aug. 5. He did not vomit again.
There had been no known indiscretion in diet and
the bowels were open. He was delirious in the
early morning. He was seen at 2 p.m., Aug. 5.

He was restless and irrational, but when roused
noticed a little. There was no rigidity of the neck
and no neck-sign. The pupils were equal and
reacted to light. There was no spasm or paralysis.
The knee-jerks were equal and normal. The
Kernig and Babinski signs were absent and there
was no ankle clonus. The temperature was 99.8°
F., the pulse 120, the respiration 36. The rest of
the physical examination and the urine showed
nothing abnormal.

The fluid obtained by lumbar puncture was
under considerable pressure. It was at first clear
and then somewhat blood stained. No fibrin clot
formed in twenty-four hours. It contained 360
cells to the cubic millimeter, a part of which were

undoubtedly due to the admixture of blood. The
differential count of these cells, which showed
90% of mononuclears and 10% of polynuclears,
shows that only a few of them came from the blood,
because if many of them had come from the blood
the number of polynuclear cells would have at
least equalled that of the mononuclears. No
tubercle bacilli or other organisms were seen in a
routine examination, and cultures were sterile.

He passed a very restless night and at times was

quite noisy, requiring morphia to keep him quiet.
He was quiet and drowsy during the morning of
Aug. 6. There was no rigidity of the neck or

neck-sign. The pupils were equal and reacted
to light. The knee-jerks were equal and lively,
the abdominal and cremasteric reflexes normal.
There was no Kernig's sign or clonus.

He was quiet Aug. 7. There was slight rigidity
of the neck. The pupils were equal and reacted
to light. The knee-jerks were present but slug-
gish. There was a suggestion of Kernig's sign on

the left, but none on the right. The Babinski
phenomenon was absent.

Improvement was steady and uninterrupted
from this time on.

Polyneuritic type.
—

The polyneuritic type,
understanding by this term the type in which
there are pains in the extremities, is very common.
The pains are sometimes in the joints, more often
along nerve trunks or indefinite in their distribu-
tion. They are usually most marked in the para-
lyzed parts. In a few instances I have found
tenderness over the nerve trunks. Pain and
tenderness have in several instances been so
severe as to cause the attending physician to make
a diagnosis of rheumatism and to entirely overlook
the paralysis. On account of the pain on motion
the extremities are often held rigidly and all
motions as vigorously resisted as possible. This
combination of rigidity and resistance is possible,
of course, only when the muscles are but partiallyparalyzed or when some of them are intact. The
failure to appreciate the significance of this con-
dition of combined flaccidity and spasticity has
led, in my experience, to many errors in diagnosis
during the acute stage.

Meningitic type.
—

The following case is a good
example of this type, which is often confused with
cerebrospinal meningitis. This patient was, in
fact, shown by one of the instructors in the medical
school as a case of cerebrospinal meningitis.

A girl, three and one-half years old, was taken
suddenly sick Sept. 5 with a high fever. She was
very irritable and complained of pains all over,
but especially in the head and back. She cried
out when touched and lay with her back arched
and head drawn back. She had not vomited.
The bowels were constipated. She passed urine
normally. She was seen Sept. 9.

She was irrational and very irritable, crying out
sharply when disturbed. The ears were normal.
The pupils were equal and reacted to light. The
eyes were kept closed and there was a moderate
amount of photophobia. The neck was rigid and
apparently tender. The spasm, however, seemed
to be partly voluntary. The back was arched and
rigid, but the spasm here also seemed to be
partly voluntary. She did not use her right arm.
The hand was clenched with the thumb inside.
She did not move her left leg at all, but moved the  

right slightly at the hip. The extremities were
somewhat rigid and passive motions caused much
pain. The knee-jerks were absent. Kernig's and
Babinski's signs were absent. There was no
disturbance of sensation.

Abortive type.
—

It is very difficult to give illus-
trative cases of the abortive type because, if there
is no paralysis, it is impossible to prove that they
are cases of poliomyeloencephalitis. Such in-
stances as the following show how indefinite this
type may be. There were eight children of about
the same age in a small summer colony at the
seashore. All of them had an acute gastro-
intestinal disturbance with slight fever lasting
four or five days. One of them was found, a week
later, to have a slight paralysis of both legs and
one arm. He undoubtedly had acute poliomyelo-
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encephalitis. It is fair to assume that the others
had it also in an abortive form which did not result
in paralysis.

A good deal has been written recently about a
triad of early symptoms, sweating, irritability and
hyperesthesia. I have seen all of these symptoms,
singly or in combination, in the early stages of
this disease, but my experience leads me to believe
that they are not at all constant. If they are
present, they are strong evidence in favor of this
disease, but their absence does not count against
it. The hyperesthesia is the most constant and the
most important of the three.

Leucocytosis.
—

There is a considerable amount
of scattered data as to the leucocyte count in
acute poliomyeloencephalitis. Some observers
have found a diminution in the number of cells,
others a considerable increase, others have ob-
tained no constant results. Lucas, in his experi-
mental work with monkeys, found that there was
always a marked drop in the number of white
cells during the acute stage, the lowest count
being on the second day after the appearance of
the paralysis, the diminution in some cases being
as much as 50%. There was also a lymphocytosis
during the acute stage. He found little or no
increase in the number of white cells in four cases
in children, but a decided lymphocytosis.

My own experience is limited. I have never
found a diminution in the number of white
cells, but usually an increase, in some cases as

high as 34,000. I have made no differential
counts.

Spinal fluid. — Experimentally, there is an
increase in the number of white cells during the
stage of incubation, the majority of the cells
being mononuclear, some of them polynuclear.
There is a greater increase during the prodromal
stage, the proportion of mononuclear cells being
still greater, while during the early acute stage
there is a very marked increase in the number of
cells, all of the cells being mononuclear. The
fluid shows a fibrin clot. At the end of from seven
to ten days very few cells are left, some of which
are again polynuclear. Clinically, the fluid is
often under increased pressure during the early
stage, is always clear and in most instances con-
tains a fibrin clot. It contains an excess of cells
which are practically all lymphocytes. In my
cases the number of cells has varied between 75
and 360 to the cubic millimeter. The fibrin clot
soon disappears, the cells diminish in number, the
proportion of large mononuclear cells increases
and finally some polynuclear cells appear. I
have found an excess of cells in the cerebrospinal
fluid as late as the twentieth day.

DIAGNOSIS.

It must be admitted that the diagnosis of acute
poliomyeloencephalitis is at present impossible
before the appearance of the paralysis. We may
suspect it, however, in times of epidemics. There
is nothing constant about the early symptoms,
which in some instances are like those of ordinary
gastro-intestinal disturbances, in others like those

of colds and sore throats, and in others entirely
indefinite. The only way in which, with our pres-
ent knowledge, we can make the diagnosis in
every instance before the appearance of the paraly-
sis is to say that every sick child we see during the
summer may be developing infantile paralysis.
The triad of symptoms already mentioned is not
at all constant. The hyperesthesia is the most
important. The number of white corpuscles is
so variable that the leucocyte count is of but little
value in differential diagnosis, although a hypo-
leucocytosis points somewhat toward poliomyelo-encephalitis. If further investigations show that
there is a relative lymphocytosis in the early
stages, this point will probably be of considerable
importance.

It is almost certain that the diagnosis can be
made in the early stages of the disease before the
appearance of the paralysis from the examination
of the fluid obtained by lumbar puncture. In
order to make such early diagnoses, however, it
would be necessary to do lumbar punctures on

every sick child during the summer, since there is
nothing about the early symptoms to distinguish
the onset of poliomyeloencephalitis from that of
any other disease. This hardly seems a rational
procedure. In many instances, moreover, it is
impossible from the examination of the cerebro-
spinal fluid to make a diagnosis between tubercu-
lar meningitis and poliomyeloencephalitis, since
in both instances the fluid may be clear and the
number of cells not greatly increased. The great
majority of the cells in both are, moreover,
lymphocytes. The finding of tubercle bacilli in
the fluid is, of course, proof that the condition is
tubercular meningitis. Tubercle bacilli are, how-
ever, not found in more than 10% of the cases of
tubercular meningitis unless the examination is
much more careful than the usual routine one.
The fluid in cerebrospinal meningitis is materially
different, being turbid or purulent and containing
a great many cells, the majority of which are
polynuclear, and usually many organisms.

Finally, we are sure to miss the abortive cases.

PROGNOSIS.

The prognosis as to life depends, of course, on
the nature of the individual case. It is practically
hopeless in the lower bulbar type and in the pro-
gressive type when the muscles of respiration are
involved. It is impossible to give a general prog-
nosis as to life. Statistics on this point are all
unreliable because only the cases with paralysis
are included. The abortive cases are overlooked
and many of the fatal encephalitic cases are
unrecognized.

It is impossible to give an accurate prognosis
early in the disease as to how complete the recov-
ery from the paralysis will be. The paralysis may
entirely disappear in the most marked cases and,
on the other hand, may improve but little when
the original paralysis is slight. In general, it is
safe to promise that the final paralysis will be
much less than the initial, that in all probability
some paralysis will remain, that but little improve-
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ment will occur after the first six months and none
after the first year.

TREATMENT.

The prophylactic treatment has already been
considered.

Hexamethylenamin can do no good after the
appearance of the paralysis, because the harm
has then already been done. It is possible, per-
haps probable, that it may do good if it is given
before the appearance of the paralysis. It
certainly should be given to all children who may
possibly have been exposed to the disease. Since
there is nothing characteristic about the early
symptoms of acute poliomyeloencephalitis, it
would be necessary, in order to give it in time, and
in order not to miss any of the cases, to give it to
every sick child all summer, which certainly does
not seem reasonable.

Local applications are useless. It is unreason-
able to expect any application on the outside of
the body to affect a micro-organism in the inside
of the spinal canal. It is also unreasonable to
expect to diminish the congestion in the spinal
cord by applications externally, because, in the
first place, there is no direct communication be-
tween the circulation on the outside of the body
and that of the spinal cord, and because, in the
second place, the congestion is not due to an in-
creased supply of blood, but to a blocking of the
arteries from an infiltration of cells on the outside
of the vessels. The only effect which outside
applications have is to make the patient uncom-
fortable.

The use of the affected parts, electricity and
massage must be avoided during the acute stage,
because stimulation of the peripheral ends of the
lower motor neurons causes stimulation of the
ganglion cells of the neurons and consequently
tends to increase the trouble. It is rest and not
stimulation which the ganglion cells need. These
measures should not be begun until six weeks after
the onset of the paralysis. If there is pain or

tenderness, they should not be begun until three
weeks after the cessation of the pain and tender-
ness, however long this may be.

Strychnia must be avoided in the acute stage
because it is a stimulant to the lower motor neu-
rons and, as already stated, it is rest and not stimu-
lation which is needed.

Flexner states that " the serum treatment of
poliomyelitis must at the present time be regarded
as strictly in the experimental state, and it cannot
be predicted how soon or whether ever at all such a
form of the specific treatment of the disease will
be applicable to the spontaneous epidemic disease
in human beings."

It is probable that on general principles moder-
ate catharsis and a light diet are of some use in
limiting the progress of the disease.

A very important part of the treatment during
the acute stage is that directed to the prevention
of contractures. These develop very quickly and,
if they develop, make the later treatment much
more difficult and materially delay recovery.
The development of contractures can easily be

prevented by using a cradle to keep the weight of
the bedclothes off of the legs and by the proper
application of light splints.

I will leave the later treatment of these cases
to the gentlemen who follow me, as they are far
more competent than I am to speak of it.

THE TREATMENT OF ACUTE POLIO-
MYELITIS.*

BY W. E. PAUL, M.D., BOSTON.

An intelligent conception of treatment requires
a clear idea of the one essential structure in which
is the lesion responsible for nearly all the poliomye-
litic wreckage. That one structure is the anterior
cornual cell and its peripheral prolongation, the
lower motor neuron. The preservation and res-
toration of this unit is vital.

The care of poliomyelitis may be divided into
three stages: First, that of the acute illness;
second, that of the convalescence; third, that of
the permanently damaged neuromuscular struc-
tures.

The period of acute illness extends through the
time of constitutional disturbance and merges
into the convalescent period with the cessation of
fever and the diminution of pain. Van Gieson's
conception of cytolysis, cytoclasis and cytdthesis
applies notably to the pathological course of
poliomyelitis. A nerve structure, such as a
cornual cell, may be hurt in varying degree up to
the limit beyond which restoration in any measure
is impossible. This injury between the limits of
some measure of recovery is denominated cyto-
lysis; the destruction of a cell is cytoclasis; the
building up of a damaged cell is cytothesis.

The earliest treatment of the acute stage has
been described by Dr. Morse and is directed to
attempts to lessen the cytolysis or the effects of
the infection.

Practically no dissent exists regarding the
importance of one measure uniformly to be carried
out during the acute period. This measure is
rest as complete functionally and bodily as can be
maintained in bed. Though hard for the parents
to see nothing being done for the paralysis, it is
probably true that cytothetic process in the parts
vitally necessary for functional restoration is most
beneficently favored by rest. If the nerve struc-
tures affected by the infection are not restored, it
is a simple corollary that the muscles over which
they preside are beyond help from medical art.
Primarily, then, in the acute stage the therapeutic
aim is to lessen and arrest the processes of
cytolysis.

In the early convalescent period a tendency to
contracture not infrequently develops, at the
elbow, shoulder, ankle or knee. The weight of
the bedclothes on the feet is especially insidious
in producing equinus positions. A frame supports
the bedclothes over the feet, and strapping and
light splinting may be required, or perhaps a
Gower's boot applied. As a rule the continuance

*Presented at the Boston Medical Library meeting in conjunction
with that of the Medical Section of the Suffolk District Medical
Society, Nov. 16, 1910.
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